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(54) CATALYST FOR AND METHOD OF CLEANING EXHAUST GAS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a catalyst for and a method of cleaning exhaust gas in 
which NOx purification performance is enhanced in such even a low temperature region and a 
low HC/NOx ratio that sufficient cleaning capacity is not shown in the conventional catalyst 
and also deterioration of the catalyst is inhibited in even the hydrothermal conditions at high 
temperature. 

SOLUTION: The catalyst for cleaning exhaust gas incorporates a first catalyst layer which 
contains at least one kind of component selected from a group consisting of platinum(Pt), 
palladium(Pd) and rhodium(Rh) and contains at least one kind of component selected from a 
group consisting of alkali metal, alkaline earth metals and rare earth metals, a second catalyst 
layer which contains p-zeolite containing copper(Cu) and/or cobalt(Co) component and a third 
catalyst layer which contains MFI zeolite containing copper and/or cobalt component. The 
second catalyst layer is provided on the first catalyst layer and the third catalyst layer is 
provided on the second catalyst layer. The catalyst for cleaning exhaust gas is suitable used for 
an internal combustion engine in which air fuel ratio of exhaust gas is >14.7 and concentration 
of oxygen is >5% and HC/NOx ratio exceeds 0 and is <10. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/ detail/ main/ wAAAE Ja4RnD A41 1 30021 1 ... 2005/04/1 2 



Cl»B*Mffftt (J p> 02) & m 4# at & $B < A > OOdMttW! 

1-300211 

(43)&!8B ¥fiKll¥(1999)Ufl2B 



\V 1 / ill u v» 




F I 




BO 1 J 29/76 


ZAB 


B0 1J 29/76 Z ABA 


"R 0 1 D 53/94 




BO ID 53/36 1 0 2B 








1 04A 








^**©»9 OL (49B 


<21>fflH#* 


#H¥10- 114784 


(71)B!PA 


000003997 








/nn\ t 1 t~~t 














&m & 






















(72)8Wg 


Jb^« JOB 








#*;nm«sm#^iii^«r2#fi& tag 














(72)&?NI 










^;nji«STm^;iiKS«r2#fis bis 














(74)ftS!A 





(54) BBK©^] gf^#x#^^RtJ^#*#^*fc 



(57) mom 

-efcfc^ofcffiilflEWaaVteHC/NO. IfclCWf^T 

Mtfe4W »»^^?Wtffl««tt» 6* (P t) . 
/<9$*£A (P d) RXfinW-l" (Rh) *»e>fife5^i 

±©*»i:«r#trJI!l»ttlii» « (Cu) »tf/Xtt 
(Co) /*»*r#*i-*fl<*9>f hSr^tfH 

EA±-C, ^oHC/NOx tfc*5 0S:jSx.Tl OEAT-C-fc 



♦ 



(2) 



1 1-3002 1 1 



64 (Pt),/<7^ (Pd) M 
nv^A (Rh) j&»feja5#±0»tfftfcl«8A-h«BJfc 

tarsia** r;v*y±S4*st;t±iM 

gEJffc, m (Cu) SUvOma/^h tCol W 



10 



a-# y ±»^&tf*±«£*tt, (m 

g) , #VUv"?A (Ca) . #y?A (K) , ^y^A 
(Ba) . 7^^^ (La) , ^l-nyf^ (S 
r) . ir->?A (Cs) , -ty^A (Ce) 

Ml** 3] Il*iimt5T;vAJm T 
A-# y rH»^Rtf*±«fc**»5>J*5#* 5 Wiftfc 

fc9 0. l ^•/wtrSx.'CO. 6 ^A'gATroflSffl^&S r. 

m £ ixS t t -T 53S*« 1 ~ 3 v >-TH*^«IS 
tt<P3m#*aHkfflfifeifc, 



30 



" IR#*6) *2J!*jN»£H:. JKfc* (Fe) 

(Zn) . *X (Sn) RXf& (Ag) 9 

[88*^7] ^l«j«Si:®2ttjSESi:Wiai^ 

[»#* s i m-xmmtt&m-z. r^%-r (a 1 2 

O3 ) , ->y i3 (S i O2 ) , *5-Z~T (T i Oz ) , 
•^3=7 (ZrOz ) , ->y*-T/U5-f- (S1O2 40 
-Ah Os ) , h J: 0»*h,** 

[ft 9 ] l ~ 8 tfn vfii,a»0>*IElfc«>#* 

^f^iWkfflftfea*, #*W/*©3S«Ut (A/F) TiS 1 

(=HC/NOx 
it) &0*&XX1 0WT©rtJWtMK/Bv^ari:«r# 



r»aq(n| tt<Bft«tW1 ■ 

[o 0 0 1 1 

HMWf^'fclJllW* (NO* ) fcKSM^HMfr*-*. 

[0002] 

^fcftTV^S. :Wi> (Pt) , (P 

d) , ns>*A (Rh) *0>*£*Jft*M'*!>T (C 

e) j&&«ro*«^J^*e«Lfc«teTA^&± 

■ft** (HO J»> -SHUK* (CO) JfctfNO. fc» 

[00 03] «s»«-t» nawt«*©#ui 

■r) Ktfctt'ux. ss*^r*^^*i<v 

[0 0 0 4] «««54I)«»S:YS, LSI, ^i^f^ 

-fV**Wttt, y-wws^+K»v*-CHC*o*» 
T. no. fcH*«rtb*A<iMs'**««a**l'"^ 
5. 3&»*»5**)«»fc U-CB, S (Cu) « a^/ub 
(Co) % IS (Ag) > sy^A' (Ni) .« (Fe) 
«0»!MfcV(J&& J t , d*.(P t) ^coft^M^t.*^) 

u-**wm»n#. j««ai^*fl : T-c , {>.ittSE«i 

[0 0 0 5] b*»U 4mj5g^^ffi^Lfcif^7-f 

ffl^S^< , fC15 0"C~3 0 0°C<OJt^WiSV^?a^M 

^43|rHCSdsJtl86<) / >'av>*#T, W=» NOx tH 
Cffl/iSS^L-CNOx t»KttW50K«* HC 
gttNOx SirWJt^ (HC/NOx Jt) 5 ~ 6 
Ti45*ftTm NOx JMdfi*#««KftTU-C 
L*5o (6 0 0TCSUO 



3 

[0 0 0 6] SGoT, ±IE{g:?a«M«c-C'<7?NOx mtffi. 
^Sr(^]Ji$*?)fc», 0iJ*.»iCu — tf*^ b»fffi&Jl 
<DTM Kn&fcteim *K It 5 £ t ± 5 » *4IMfctt 

¥1-12704 4-£\ 4#Bf!¥5-6 8 8 8 8 ■§-) „ 

[0007] ua»U rroi^i^i- TE«>»&«ftl}& 

HC*s«feWteSMk»»**u50-C» NOx JHt*«?«6 
T£*B#. rwl^li, Cu— 

#P¥5-i68939-§-) KfcMfrK:*:* < 

[0 008] P t*ttittSrfflv^»&-i::tt» 2 o 

0~ 2 5 O t C<Dtfcg56 < 3{&?a*X't)NOx ' t 

[0 0 0 9] ^ot, Cu-W'f «)«^Pt* 

HC/NOx Jfctftev* 
H^#**4*-CH:» NOx }M:ttlB*«'F+»i:*9» * 

[ooio] La>U r<D^-. ja7cfflro^v^Sr*« 

[0011] 

B5W*»»«UJ:5i:i-5fflW] M*«l~8iai»» 
#T»#W>ofc«SUM(«»O t ttHC/NO. Jtfc*JV* 

[0 0 12] *fcl»#*9ia<fcw«W©B«Itt, *»W 
ro^^x^tffltt«EO-t <£>N Ox *WfctfUH d^t-W^b 

[0 0 13] 

HMtJBttlfctt, 64 (Pt) , (Pd) 
ni^A (Rh) *»fejft5#J:9»ii , tfcl«£l-t0>J« 

g£St, m (cu) Av/xtta^ f* (Co) 




#§iispl 1-3 002 1 1 



[0 0 14] «#3S2lB««>»ft^J«kffl«Mi»*» » 
#9 1 f>*0^#;ft»^Mtt£*»'-c, * 1 ftfe^KS 

&JSa s * J* (Mg) » #A-v"j7A (Ca) % 

#y*.£. (K) , (Ba) . 7V?V (L 

a ) % ^hoyf^ (S r ) , -fc^-A. (C s) , -fe 
y^A (Ce) tfe5ii:^tt5„ 
[00 15] |»#*3^<©ffl*#*iM^B«Ktt» W 
^lXtt2|E«fl!)l)l*^iWWB«M(tK:*v^, *i 

tsm#**HtfflffiS£ 1 L fcfc 9 0 . 1 ^4:8 

[0 0 16] BWt«4f!«o»*l^iWK«*Wttt. W 
**3?^fe«?^^^ft^a^* :: * 5, '' , " r - ^llft^ 

[00 17] »**5lE«lWS|5«^J«kffl*Mlttt> » 

*s i ~ 4 v ^-m^(om.mm<om^^mtmmm^ 

[00 18] |«**6lBit«>»»^iWl2ffl»«li»*. » 

ictt, (F e) , ffi^ (Zn) , (Sn) X 

(Ag) *>6*5#±9aHtiT'* 1(KU:0*&# 

[0019] m*&7%m<nvm.#x&temtm\±, it 

v^, ^iM^t^2fefej»Si:WP^> KKW*tt« 
«Mt^*<o» * S IS It t> ftX v > 5 c t SrW« t i" 5 c 
[00 20] if *«8 |E«ro^^j^kfflftfe^tt, tt 

^felix (Al2 03 ) , ->y* (S i 

O2 ) . *3-?=-T (T iOz ) , i^yUa^T (Z r 
O2 ) , ->y #— (S i O2-AI2 O3 ) , 

[002 1] »#*9!E«^#*#*iWfc#85»*» St* 
9i~8 ©v^i^*MZ5*|Bift«)»*^iMsffl«*S*» 

#^^»^tt (A/F) #14. 7£1±, Sg^S8« 

mt^)M<Ditm (=HC/NO« tfc) TJSOSr^^tlO 
[00 2 2] 

,0 .3Ji«5§* i ^9, *TSi*5^1«!^^ Pt, 



(4) 



1-300211 



[0 0 2 3] flfjfEP t, P dRriRhfabf&Zmi.'Om 
1 mU±V>%&l%f$.&iZ. MtlfP ttRh, P 

i t #-et 5, 10 

[0 0 2 4] S&ft&JRO^rfili, NOx K&fgiH 
0 . 1 g J: 9 'Pt£\, n t =5Ettffij»s# P>*vf, 1 0 
fe, »»^^JWtffl*fc« lLfefcO O. 1 ~ 1 0 g iW 

[0 0 2 5] ^fc±IE^ltt«ES*{rii, T7P*y^ 
WIlLMOO. 1 ^-/v-Srie^-CO. 6^/HUT 

ji^y^A. y^?A, ^-hy^A^i, #id-*-hy?A 

te. Y, La, Cs, Ce, Pr, Nd, Pm, Sm 

[00 26] *©*tt»«^«Kfcffl«W«El L*fc9 
0. l^/uEiT^i:NOx S£Jfcfi;6 5 ^+#i:fc»5, 0. 

«>, 0. l^-/>5r@^T0. 6^M)tTffe5ii:ASj!j 
*UV\ 30 

[0027] A-^mimmm^ *&&&&t, 
*> y t/\>* y ±^jRsuf*±^jR*»b^-5» 

K>. NOx SrlMfcLTiDRJ&ttWW^NO* 

NOx «ra*-r««IBfc4r*U-*iM-« 

!S2ftbSEe^iB3ftfeae<DNOx ajBH-fzxsastt*: ' 

[0 0 2 8] JEfc. »»KttJBl»ffltJiKHt, /3i?*7 
9. HC«©»£SMfcRlS«rSllii>, f Wrrtf 40 

[0 0 2 9] HC h^vzfttt LTcDfl-lf^-f Y<D'y 
!>#/7VUS-*-|4, 2 0~1 5 OT'feSr i:*5ff*b 
<. ->y*/T/l'$i-itd5r(D$5ia < tt)/h$V^i:^7 
-f ^wfl-^^^tc^t), -^y^/r/w Sottas 

■IK 2 ifejaUI RU!f 3 fcfeg£Jf + <0 N Ox STctttffHttMte 

[0 0 3 0] ^-(0=1- h*rt, tlMK^JM^ttBtl L so 



fcfe9 2 0~10 0gi4! > •tetgffiirWJEE.fctfV^VJ* 
[003 1] IKlf&!8Ui t Pl-/3-fef;i-7-t' h 

cm&%}m&< h?y^u nox a5c«-*sfW6i-sia 

A^K&5£HC?g£{fei&l,TNOx -H&ifii- 5 

[00 32] aMS^wtlMs^^UHfc^dfiHEtt, litrfESK.l 
Mfflg<o±.lz y cu&tf/xiic o^mts^ 

[0 0 3 3] S&2fcfegiyf it^*:#*^-r^c^ 

tVXI*C o Vtz.ffl&&3if$.ftk L-TiHL-T 

[0034] w\z*ftm<nm&#xMkmtem*me.n 

F I^7i' .hSrtrtplK3ftfeSSES**-t-S. 
[00 3 5] ^<7?<k5K, »3fefe^J-|*. Cu^S 

[0 0 3 6] Cu^O?/XliCoJ5x:^Sr^-*-r-5-^^-7 
-f H£^t?MlgiUi£, CuXa/XiiCo^Srttt 



[00 3 7] C uSt^/XSC of&ft&Sm-tZ 

fittyj hST/MF 1-^^-7-^ h©->y il/T^%^ 

[0 0 3 8] S^^HSCuSOt/XliC ofi£^i4> y 
-V#«tX/^^<DNOx ?Wfc«S6S:*-t-S. ttonWS. 

[0039] A>fazm2&mmRxfm3f&mm<D&*<D 

= W»^JWtffl»Kl L*>fc9 12 0-3 



- 7 

0 0 gtfs$?£bv\> #ttii<03-Misr©®ii:!) 

[0 0 4 0] !)*li$2lMf 3II4> SMStf***© 
iaflC««»c*5»KHCa«r«i*J:< h^y^U NO 

[0 04 1] SilfcHu _h|EJ62tt«WH3Efc!> 

V (P) j*»Sr**+*. I2ttiiti^^t$ 

Ox iHfcSrH^-C* -5. BP*>> HC*iroS5:»&ffcSJ&£ 

[0 0 4 2] Mi'»aii-f4v ±ISU>'^ : S:^*'Ufcm 
2teg£Sl4. «(Fe), 3Ett (Zn) , *X (Sn) 
»t«R (Ag) ^?>j*5«PJ:»)S»in?)^«C< 20 

#PfiJffls££i«Jt>, NOx }M:*SrSe>fcr«fl-tS*SS-.i: 

[0043] *38WW«M!tf ^*(tffl*6ffltH:> -HE 3* 
Sr^. ^:<Dm^-a-^-tir*»*> NOx «5E*r£trJK3tt 
^Sr**Sf-, KKNOx S7cS:^tf3S2fe&!ttJf 
WK, * UT*^«^^^tf ft 1 fM&M S:«TIiwS 

2lR^l3ftgttft*^HCJ:NOx Sr^)*<t< 
[0 0 4 4] *»W©tW5^*Wtffl*M*»» *Htte 

it, mtm\mmtim%2immt<om^ mm 

(Ah 03 ) , VD* (SiOz ) , ^*~T (T i 
O2 ) , i/;l,=i~T (ZrOa ) , v'U^-TA'?-*- 
(SiOa -Ah Os ) R-tf-g^J M>bJ&58¥<t 40 

£ i ttjHW^fl 2 fcfegfcB.RtfSS 3 fefegyi «f ©itt^ro 

[0045] bp*>& i f&mmx-hzn&m^f&t&m 
m2M^-cs>?>NOx ii7uW« t tm&&f&-tz> 




«rMVl 1-3 00 2 1 1 



8 



[0046] ^rO»l4, tflsftjtf *»ftJB*Stt lLJbfcO 
1 00 g£iiS;L5^ Jglftfej«B'-ro^rol£»*s$n 
[0 0 4 7] *^Wt?fflV^S#S-^^9W htt, *BM 

[oo4 8] ^mi'm^^Mmmmm^mwM^ 
[0049] ^^->-s«i&, #gj*t-i^*a-, 

l4ffiSS:^!*PU-C, pHSrW3ffl5i-5-i:tt?%5. pH 

[0 0 5 0] ^w,fc5f-b-C#bH5*^»wffiv^5ftfe 
T, 400-900lC«a«-C«*t5-i:fct9. * 
[005 1] ^WWt»*3«f^iWt^*MltH:» 

[0052] £<DttKfittro7g|*H:, »fc«IR*n*V^ 

[00 5 3] *BHU©»ft^^iWkffl»«»*» t^ffl 
•Br^fefeir, US. SS«H: (A/F) *U4. 7E1±cd 



♦ 



(6) 



11-300211 



(=HC/NO« it) frOZmZ-Xl 0&>T<O$ffi.#* 

*^^*SjBr , *WlteK^*ME31Sn5*»5> ■<?«>.. 

t), tot, fitrlE^^*#©«BH-C«ffl-t-5-i:»- 

tetB «:»#■<?* 3©"C*>5. 
[0 0 5 4] 

[0055] mmm i ] 

(1) ttiflfettMo&jA 

hP^TyjyeMgfSti^s i 02 /Ah o 

<W*L*.«, (£SI3&*1 2 0tt8W»U 
■c^^SSt* 5 0 O^T- 2 MPIHM^U. Pt^i. o 

f-rs&niU *tJ2 q#lB»& • »»u-c, p t -imr* 
olcmu i 5 o'c-c-^ja^; 

SfcLfcSL 5O0t5T?lWlttHIW&L-C, =-M*l30 

[0 0 5 6] Sa^*A»> A 
✓<y ^A&t^K^v^v&^tf^zKig&JwgifcLfc 
1 2 0"C-CftiU {kv^5 0 0tt?iSfraifiSU 

t> Ca, B a^t/L aS:, #5)4xfc±3B^=*A«^ 

^JV&fto. l^e/K o. 2*^Xt;o. l^e-A^fr 

[0 0 5 7] (2) M2tmM°>]&& 
jftftO. 1 5M/L©ftlfc*i*** , t , fc» S i 02 /A 
12 03 ^/Uit^4 OcDNaMfli?^^ N<7?*fcfc£ 

SrWfc. i©ttttt*--*S:*HR»'K I2 0tt2 4» 
NELhttflkU *VNT?m**»S:fflv\ *«W«T6 0 
0 < C-t-4WW^-rsrtic < J;i9, Cu£3. l«fi% 

[0058] f»&ftfcftUKft**tfB 9 vlMW>llfl6tt 
j^ttte*SU *3SttHUifft, 5 00 < CT?1B»B& 

•> y * ✓A-Rtf* t U BH4#— a- 5 A* yhtt? 
2 0^B»»LT^5!)-ttft, r»^fC0'>y*<^^ 
ftlftttS i O2 ttt^W:MLT8lt%tt 



10 



20 



10 



fc. r©±5KU-C»b*tfc^9y-Sr±IB (1) Ti# 
b*b*:^=* A«*A 1 fcla-TV f^U 1 5 0°C 

<ojRjRW»i=:»* > ^-effiftftaEf 4 5 onc-e i WH 
«W*r. kfciO, a-M«8 0g/Lo*2Wl 

[0059] (3) JUSjIftttJloaMt 

s a o . 17 m/ l <omm~&x}mk =» > w f n&im 

m (Cu : C o = 8. 2) ^iw, SiOz /A 1 2 Oa 
-t/WfcriSfp 3 5 0NH4 IMF I if 3" 7^ b^ffiM&ifc 

o c c-c-2 4^raex-tK^u w»*-<Mt«* f «rJH<'\ 
#H^T6 0 o*c-e4^r B mfiS;-r5r irjri*), cu& 

3. 9fifi%. CoSrO. 8lt%fi)$tfcCu-Co 

— mf i-tr*^ b««B»**r»fe, 

[0060] a»a»"*«j^**:T^5^^JU**i:« 
«H4jH— /w5A2Ky M>T?2 0»iBI»*bt^5 
y — i Ufco - ro^ff)7^5 -t-^uO^JfJDSliA 1 2 o 

-£±lE/N=#^<&^A2tc = -7 1 ^>'^U £jRS?<P 
1 2 0*C-C8B»Ma»U *Vve^*ttMM 5 CC"? 

«E»3«ttHi<03-h*H*ll 5 0g/L 



-to 



50 



[006 1] mifcm 2 ] ^ftfei&A 1 Sr»fc&, 

gA^^AjttiA 1 ^=r/M^*i;^S^- ft 

fc^*-T/i (=»— hft. #*j2 0g/L) -SrT&SLfcE* 

^»5safc«i tiawifcut:, ^JWtffi* 

[0 0 6 2] C*M«?iJ3] IlMEfPOP t (1.0 
fifi%) SrPd-Rh (1: 2»4%-0. 211%) 

[0 0 6 3] 0aS«4] JSllttiSOifOCa 1. 0* 
/V, BaO. 2^r;\sRXfL a 0. l^t MgO. 0 
5-tA\ BaO. 1 3*/K K0. 0 2^!^^ 

[0064] J&l*M«S*«>Ca 1. Q;t 

BaO. 2^WLa0. 1 ^A-Sr, BaO. 2 
^eA\ SrO. 0 5^^ CsO. 04^K CeO. 
2 9^W^^fc£Jl^H**«lMl tB«»wUt:, 

[0065] C*JS^J6D IiWP^c a o. l 
/V, BaO. 2^V»U ! La 0. 1*^^ LaO. 0 

8 *M£Kz.it}nm*mmm 1 1 ^> *&m<o 



11 

[006 6] ciusm7] mitummfoca o. i* 

/K BaO. 2^vW.&tJL a 0. l^t/WSr, B a 0. 3 
CsO. 3^e/K CeO. 0 5 ^/W^ftX-fceAfl- 

tmm\zhx, xmkmt&m 

[006 7] C^giJ 8 ] -T ^/WX^O^fc. 9 
\Z*?t ~T /jV/^y y * 1/2 ffi-g-fSSrffi V >T, 

^=-yt}£.f&!&Al<D±\z? L ?~T-i>'})*><Dm (=»— h 
Sift 2 5 g / L) L fc« ^liUJfcfllJ 2 J: U 

[0 0 6 8] C^MM 9 D JB2«OJio»jaieiJ:*iV^ 

itmmmi tmm\z\^x, ^mtmfm 
[oo6 9] »smi o] v ^mfc<DR3?v\zy 

[oo7o] mmm id h vg^roft*? x>\^y^m. 20 
. & 6 sfi%a^f vtcumtmmm 9 1 natir u-c, #$§ 
[oo7i] cms0iji2] y ^$m<ofcz> r> \c y vgt 

[0 07 2] CtfctSECT 1 ] 1 i: LT, % 1 

TJgjftUfc. 30 

(1) Cu-fl**9-f h«MSB»*©WK ; »«0. 1 
SMrog^g^TK^fS^J-S iOz /Al2 03 -^Uit/O* 




^58^1 1-3002 1 



12 

^-*fc«»B'K i 2 0 < CT-2 4I^HEi±^®U & 
Vtft«[jPfc/Bv\ *«^B5i;T6 0 0 , C-C4«rtIB*(W6- 
t5r i(c±fj. Cu«i3. lSfi%S^$iXfcCu- 

[0 0 7 3] (2) Cu-Co-MF I -fcf^-f htet& 
; M&O. 1 7M«>aiaMB»tJ t 5l!lfc3^^> 
m&j&mifc (Cu : C o = 8 : 2) fiCS i Oz /A 1 
2 03^eyvJtW3 5 K)N a SMF I ■^^7-1' 

£#St bfco -hiEco«# • ttiBiftftsfr 3 Bflk 9 jgi-r. t 
tiD, C uXtfC oSr-f *yS8ffiJ$LfcMF I 

7^ hflstt*— rro^^gMf, i 2 
#h^;t 6oott4 nwogbft-t-s r t t £ 9 , stray 

1 bfflm\ZVXCv.&3. 9**%. CotfO. 811 
%S^*HfeCu-Co-MF I 
[0 0 7 4] (3) JK2Mtt«0XMt ;-b!E (1) XT/ 
(2) (7)1 : 2 (fifitfc) nttm&Mtti' , J**SA'R 
tf* t U W4#— A- 5 >^*K y h 7? 2 0 ^ffg^ L 
X^.7 V — tVtz. 0 wCDB#tf>v'y 7JyyKO^P*f±S i 
Oz i: UT^@^{^LT8*fi%i:L7to :o^7 
y -4- JifBJB 1 3*ufc^=# AttJtffiz a 

— y-fv*fu ttiMi't'i 2 pt;-c8i«itncitu sa«.' 
%m*> 4 5 0 ••c-e 1 ttno&ifc ur . 2 mwtiowk**' 
mtmmm&mco &m2f&mm<D=i—hm-m2. 3 o 

[00 7 5] ClttSEM2] Jt|C^]lir*5V^, (DC 

ftB»tbt, 2Ji»3t©#*if^«MtJH*MKS:»fc. 
l*IS2ttlW© = — h»*W2 5 Og/Ltfcofc, 
[00 7 6] ±IB^J6Ml~l 2S.t^tbt55Ml~2-e# 

[0 0 7 7] 
[SI] 



40 



50 



(8) 



1-30021 1 



13 



14 







& $1 s£ 




Ml fit - 








mtmi 


Ca(0. 1)-Ba(0.2>- 


(6.0)/Cu(3. l)-0ff7<* 


LUV.O. »/ UHU. WTurl 


*W»J2 


Ca«n)-Ba(0.2>r 

La(0. D/Pt(1.0)-flWih 


(6.o)/cu(ai)-jswo 


Cu(3.9)-Co(0.8)-«F1 


H^J3 


Ca(Q.i)-Ba(0.2)- 
La(0.1)/Pd(L2)-Rh(0.2)- 


(aO)/Cu(3. l)-/9«tt 


Cu(3.9>-Co(0.8)-MPI 




Mg(0.05)-Ba«U3>- 
K(0.02)/PtU.0>-*WO 


(6.0)/Cu(3. D-jSftHJ 


Cu(a9)-Co(0.8)-MFI 


HWJ5 


Ba(0.2)-Sr(0.05)-Cs<a04) 

-ce(a29VPta.o)-/m^t 


(6.0)/Cu(& D-WO 


Cu<3l9)-CdC0.8)-MP1 




U(O.O8)/Pt(l.O)-0mn 


(6.0)/CuC3.1>-^7O 


Cu(3.9)-Co(0.8)-IflM 




BaCO. 3)-Cs(0. 3)-Ce(at)5) 

/pta.o)-£wn 


atom 

C6.0)/Cu(ai)-/5W^ 


Cu(3.9)-Co(0.8)-MFI 


H^]8 


Ca(0.1)-Ba(0.2)- 
U(LO)/PiaO)-^«7{K 

Ti0 2 +siOji^zi 


(ao)/cu(ai)-/Sirt7^ 


Cu(3.9)-Co(0.8>-MFI 




€&<0.1)-Ba(O.2)-U<D.l) 
/PtC1.0>-j9#7ff 


(5.0)/CuC3. l)-j8&7<l 


Cu(a9)-CoCa8)-MFI 




Ca«Xl)-Ba(0.2)-La({U) 


(5.0)/Cu(3. \)-$W4\ 


Cu(3.9)-Co(0.8)-MFt 


JHfflil 


CaQ. l)-fia«X2)-La(0. 1) 
/Pt(l. O)-0«7O 


(6.0)/Cu(3.1)-^H 


Cu(&9>-Co(0.S)-MPI 


l£Jfe0Ji2 


Ca(0.1)-Ba(0.2)-La(0. 1) 


tti'J>m 

(6.0)/Cu(3. D-jBWf 


Cu(3.9)-Co(a8)-«FI 




Ca(0. l)-Ba(0.2)-LaC0,l) 
/Pt<L0)-fl«7tt 




Cu(3.9)-Co(G.8)-MFl 

+cu(a D-fittu 




CaCO. l)-Ba<G.2)-La<0. 1) 




. Cu(3.9>-Co(0.8)-MFl 
*Art>m 

<6.0)/CuC3Ll)-flWff 



[0 0 7 8] IftifeflJ 

±ta*JSM i~i2 RtwttM* i ~ 2 r-# b*ifc#*# 

00tx5 o^ffiroAiSW^ 

«Kxnift*S:ioo , c~4 5 0t:* , c*a.i-s# 



40 



HC/NOx tfc&2. 4, #*£fffli£«Sr4 0 000h 

[0 0 8 0] ±B*vs?^-f-*-*aW». 

[00 8 11 NOx fcHfctttei*, ttiAPNO« »«t 
ffiPNOx HOR.I BAfS^B)T»MEXA-6 

[#1] 



X100 



[0082] 



[*2] 

50 



15 



(9) 



11-300211 



16 





StffltAaS* 4 0 OtJ-eroNOx^t* (%) 


$16PJ 1 


2 2. 5 


Hffifl 2 


2 4. 7 


Xttfl 3 


2 4. I 


fgffiffl 4 


22. 6 


^Jfif) 5 


2 3. 3 




18. 8 




( 2 0.2 


£Sfe0J 8 


2 3. 7 




2 3. 8 


sysefii o 


2 2. 9 j 


sum i 


2 4. 0 


mmi 2 


24. 4 


ifcttfl 1 


1 5. 5 


itnm 2 


13.4 



[0083] mMM<DfAm\-iit^tm<ommKit^xmh 

[0 0 8 4] 

[3§PJ <*>$)*] ii#*S 1 ~ 8 V vf *t/4>C>*IfftK<E>tlM5!,# 



[0085] |»J^9 IE*©lfW#*iMS#S 



30 



40 



50 




JP- A- 11-300211 



Partial translation of JP-A-11-300211 

(54) Title of the Invention: CATALYST FOR PURIFYING EXHAUST GASES 
AND PROCESS FOR PURIFYING EXHAUST GASES 
5 (43) Date of publication of application: November 2, 1999 

(21) Application number: 10-114784 

(22) Date of filing: April 24, 1998 

(71) Applicant: Nissan Jidosya K.K. 

(72) Inventor: Hiroshi AKAMA, Masanori KAMIKUBO, and Jun j i ITO 

10 

[claim 1] A catalyst for purifying exhaust gases, comprising a 
first catalyst layer containing at least one member selected from 
the group consisting of Pt, Pd, and Rh, and at least one member 
selected from the group consisting of an alkali metal, alkali earth 
15 metal and rare earth metal; a second catalyst layer containing 
beta zeolite including Cu and/or Co; and a third catalyst layer 
containing MFI zeolite including Cu and/or Co; wherein the second 
catalyst layer is provided on the first catalyst layer, and the 
third catalyst layer is provided on the second catalyst layer. 

20 

[Claim 5] A catalyst according to any one of claims 1 to 4 , wherein 
the second catalyst layer further contains P. 

[0001] 

25 [Technical field of the invention] The present invention relates 
to a catalyst for purifying exhaust gases and a process for purifying 
exhaust gases, and in particular it relates to a catalyst for 
purifying nitrogen oxides (NOx) at high ratio in exhaust gases 
containing excess oxygen and a process for purifying exhaust gases . 

30 
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[0037] In addition, zeolite beta and MFI zeolite, containing Cu 
and/or Co, has a silica/alumina ratio of 20 to 80 preferably. If 
the ratio is less than this range, zeolite backbone will be unstable, 
at the same time an amount of the component to be deposited by 
5 means of ion exchange process (Cu and/or Co) will be over, thereby 
lowering dispersion property and thus rapidly lowering an activity 
per one active site, active sites will tend to gather, and the 
catalyst will tend to deteriorate owing to sintering. On the other 
hand, if the ratio is more than the range, number of active site 
10 will be too small, and full activity cannot be obtained. 

[ 0038 ] The Cu and/ or Co components to be deposited have an ability 
to purify NOx in lean exhaust gases. The amount thereof is in 
the range of 1 to 15% by weight based on the weight of zeolite 
15 in which water is omitted, and each component should be contained 
in the second and third catalyst layers preferably . This isbecause 
sintering does not tend to occur by heat treatment when the amount 
is within this range. 

20 [0039] Coated amounts in the second and third catalyst layers 
respectively are preferably in the range of 120 to 300 g per liter 
of the catalyst. If each coated amount is less than this range, 
activity in high SV will be insufficient. On the other hand, if 
each coated amount is more than this range, diffusion of the reaction 

25 molecule to the first catalyst layer will be prevented, and pressure 
drop will be enlarged, this affecting worse effects. 

[0057] (2) Formation of the second catalyst layer 

Na type beta zeolite powder having a Si0 2 /Al 2 0 3 molar ratio 
30 of about 40 was added in a 0.15M/L aqueous copper acetate solution 
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to stir. The stirred was filtrated to separate solid and liquid. 
By repeating the stirring and filtration procedure three times, 
beta zeolite catalyst cake was obtained in which Cu was deposited 
by means of ion exchange process. This catalyst cake was dried 
5 at 120°C for over 24 hours in a drier, calcined in air at 600°C 
in a furnace for four hours to provide Cu-beta zeolite catalyst 
powder (Cu: 3.1% by weight). 

[0058] The resultant catalyst powder was impregnated with an 
10 alkaline copper pyrophosphate aqueous solution, evaporated to 
dryness, and calcined at 500°C for one hour to deposit copper 
phosphate thereon (6% by weight) . Such catalyst powder, silica 
sol, and water were mixed, and milled in a ceramic ball mill pot 
for 20 min. to form slurry. At this case, the amount of silica 
15 as Si0 2 was 8% by weight based on the total weight of the solid. 
The slurry was coated on a honeycomb catalyst support Al obtained 
in the above (1), dried with a hot air of 150°C, and calcined in 
air current at 4 50°C for one hour to produce honeycomb catalyst 
A2 having a coat weight of about 80 g/L as the second catalyst 
20 layer. 

[0059] (3) Formation of the third catalyst layer 

NH 4 type MFI zeolite powder having a Si0 2 /Al 2 0 3 molar ratio 
of about 35 was added in a 0 . 17M/L aqueous copper nitrate and cobalt 

25 nitrate mixed solution (Cu: Co = 8.2) to stir. The stirred was 
filtrated to separate solid and liquid. By repeating the above 
stirring and filtration procedure three times, MFI zeolite catalyst 
cake was obtained in which Cu and/or Co was ion exchanged to be 
deposited thereon. This catalyst cake was dried at 120°C for 24 

30 hours in a drier, and calcined in air in a furnace at 600°C for 
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four hours to provide Cu-Co-MFI zeolite catalyst powder in which 
3.9% by weight of Cu and 0.8% by weight of Co were deposited. 

[0060] The resultant catalyst powder, alumina sol, and water were 
5 mixed, and milled in a ceramic ball mill pot for 20 min. to form 
slurry. The amount of the alumina sol as A1 2 0 3 was 6% by weight 
based on the total weight of the solid. This slurry was coated 
on the above honeycomb catalyst A2 . The coated honeycomb was dried 
at 120°C for eight hours in a dryer, calcined in air current at 
10 450°C for one hour to provide an exhaust gas purification catalyst 
with three layers. The coated amount in the third layer was about 
150 g/L. 
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